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SYSTEMS. INC.

OFf Ce_l Test Matrix (75 Cells)

TEMPERATURE

PROFILE

HOT

ACTION

PERFORMED

100%

DISCHARGE

TRANSI'ENT }

DISCHARGE

DAY 6

!

2,3

GROUP NO.

DAY 30

2,3

DAY 60

2,3

DAY 90

100% 4 5 6

DISCHARGE

ROOM TRANSIENT 5,6 5,6 5;_ 6
DISCHARGE

100%

DISCHARGE

8,98,9COLD
8,9TRANSIENT'

DISCHARGE

.

DAY 120

9

i,

Note I :

Note 2:

means transient discharge will be perfGcmed during

105"F section of hot temperature profile.

" means transient discharge will he performed during 30"F

section of cold temperature profile.

1993 NASA Aerospace Battery Workshop -796- Advanced Technologies Session
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III. C. CELL DEVELOPMENT TESTING

TRANSIENT PROFILE

Load

0.16A

0.5A

3.5A

0.5A

3.5A

0.7A

1.0A

2.5A

5.0A

8.0A

10.0A

15.0A

30.0A

Totals

Duration

I0 Minutes

20 Minutes

250 Milliseconds

15 Minutes

250 Milliseconds

15 Minutes

5 Minutes

5 Minutes

5 Minutes
2 Millisecond

3 Minutes

3 Minutes

3 Minutes

84 Minutes

AH Consumption

0.0267 AH

0.1667 AH

0.0002 AH

0.1250 AH

0.0002 AH

0.1750 AH

0.0833 AH

0.2083 AH

0.4167 AH

0.0000 AH

0.5000 AH

0.7500 AH

1.5000 AH

3.9521 AH

1993 NASA Aerospace Battery Workshop -798- Advanced Technologies Session
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SYSTEMS. INC.

RSS Cell Test Matrix

TEMPERATURE

PROFILE

HOT

ROOM

COLD

ACTION

PERFORMED

100%

DISCHARGE

TRANSIENT _

DISCHARGE

100%

DISCHARGE

TRANSIENT

DISCHARGE

100%

DISCHARGE

DAY 6 DAY 30

2,3

5,6

GROUP NUMBER

Note i:

Note 2:

TRANSIENT'

DISCHARGE 8,9

DAY 60 DAY 90 DAY 120

2 3

2,3 2,3 3

5 6

5,6 5,6 6

8 9

8,9 8,9 9
----u--

means transient discharge will be performed during IIS"F section

of hot temperature profile.

' means transient discharge will be performed during 30"F section

of cold temperature profile.

1993 NASA Aerospace Battery Workshop -802- Advanced Technologies Sessio.
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I o C. CELL DEVELOPMENT TESTING

TRANSIENT PROFILE

Load

0.10A

3.65A

0.10A

8.00A

0.10A

0.50A

3.65A

0.50A

8.00A

0.50A

1.00A

3.65A

1.00A

8.00A

1.00A

Duration

i0 Minutes

250 Milliseconds

i0 Minutes

2 Milliseconds

i0 Minutes

8 Minutes

250 Milliseconds

8 Minutes

2 Milliseconds

8 Minutes

5 Minutes

250 Milliseconds

5 Minutes

2 Milliseconds

5 Minutes

69 Minutes

AH

0.0166

0.0002

0.0166

0.0000

0.0166

0.0666

0.0002

0.0666

0.0000

0.0666

0.0833

0.0002

0.0833

0.0000

0.0833

0. 500
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I. C. RSS CELL DEVELOPMENT TESTING

CAPACITIES vs. TIME

HOT TEMPERATURE CHARGED STAND

DAY 90 18.4

18.2

19.0

18.5

18.7

14.4"

17.7

19.6

20.4

20.0

AVERAGE !_ - .5. 18.2 * 20.0 _8_ S +_.4.9 ....

2 61_8"9 ±

DAY 120 ...............................19.3 __ __8_..__-........
19.0

18.4

19.6

18.5

_u_,-_ 19.o

19.2

17.6

18.1

18.7

18.3

18.4

18.4

18.9

18.1

19.6

19.3

19.3

18.9 18.8 +-

1.7

1993 NASA Aerospace Battery Workshop -806- Advanced Technologies Session



I. C. RSS CELL DEVELOPMENT TESTING

CAPACITIES vs. TIME

COLD TEMPERATURE CHARGED STAND

_,z . _-- z,, ._:'a a'_:;,::::".'.'.=""_........ = m ,_.aa = _ z = ,_am=z= =zn=am_T._-.'_= =:_..zaa .-#.:m===_a:n:z._:_n.._"-_.._==:=_=.'-.==.==:am;_::=:.'_.:::."_:=_._n==..-_._"_=.=_-_:_.-_T_:._-_._-_..=='_-_:_:==_;:_:_=_;==::=:::z-

OR IENTAT ION

DAY OF DISCHARGE
UPRIGHT -UP +POS

INITIAL 20.8 20.8 21.8 21.2 + 1.7

DAY 90 19.5

20.6

20.2

19.9

AVERAGE 20.1

20.9 20.9

21.2

21.0 20.9
................................ p ....................................................................

20.8 21.0 20.6 ± 1.6

_DAL!20..........................................................?A'_°_......................................_L-4.................................20:0........................................................

21.0 22.0 22.3

21.5 22.1 22.3

.............................................................................2.1._,..s_............................21._7.............................._.22-1 .......................................................
22.0 21.9 21.5

21.2
.......................................................... e ...................................................................... _ ................................................................

AVERAGE 21.4 22.0 21.6 21.7 ± 1.9
__-_-_ .-.:=:=:-_:::=. _-==.,m m:___ = a:a::.'::...-_,,.:a _::= = =:.':::;.'::::a-.'z _,,::_:::a:_ a :; ::,'.'a,_,_ = =:= _ _:a = _ = :_ _: = ............... ==a_ :_;:a =;:z,_::= =a-'m,-: ::::= a=:::." :::=':,-'_,= r_: :: a ;:::=aa ;:_ _;:::: ::= ;=:::_:=: ;..-=.=::=_-a=_a=a:=a_ := ::::::=,,-'.'a:: .-,._,'v:'.,.a-_,-':'a=_--:',a ::::n;:: _.-.' a =::::=:::._:: ::-::::',:
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I. C. RSS CELL DEVELOPMENT TESTING

CAPACITIES vs TIME

ROOM TEMPERATURE CHARGED STAND

ORIENTATION

DAY OF DISCHARGE
UPRIGHT -UP +UP

...............................

INITIAL 23.0 22.3 22.3 22.5 ± 1.2

DAY 90 21.9

21.4

AVERAGE 21.7

DAY 120 19.7

20.2

AVERAGE 20.0

22.5 21.4

22.5 21.4 21.8 -+ 1.5

20.0 19.4

19.7 20.1

20.5 . . ..............................

20.1 20.0 20.0 -+ I.i

1993 NASA Aerospace Battery Workshop -808- Advanced Technologies Session
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SYSTEMS, INC.

RSS VIBRATION

The order of testing shall be Y Axis, then X Axis, followed by the
Z Axis.

The Cold Profile is to be vibrated at the following levels:

RANDOM VIBRATION CRITERIA (90 seconds in each axis)

RADIAL AXIS (Y Axis)

20-200 Hz @ 0.02 g2/Hz

200-250 Hz @ +9.4 d_/oct
250-800 Hz @ 0.04 gL/Hz

800-2000 Hz @ -7.6 dB_oct
2000 Hz @ 0.004 g_/Hz

LONG. AND TANG. AXES (Z and X

respectively)

20 Hz @ 0.02 g2/Hz

20-100 Hz @ +5 dB/oct
100-800 Hz @ 0.3 g_Hz

800-2000 Hz @ -ii dB_oct
2000 Hz @ 0.01 g_Hz

Composite = 6.6 grms Composite = 17.4 grms

The Hot Profile Unit is to be vibrated at the following levels:

Reentry Random Vibration (90 seconds in each axis)

RADIAL AXIS (Y Axis)

20 - i00 Hz @ 0.05 g2/Hz

i00 - 200 Hz @ +6.0 _B/oct
200 - 500 Hz @ 0.2 g_Hz

500 - 2,000 Hz @ -5.0 d_/oct
2,000 Hz @ 0.02 g_Hz

LONG. AND TANG. AXES (Z and X

respectively)

20 Hz @ 0.01 g2/Hz

20 - i00 Hz @ +8.2g_dB/oct_8_/Hzi00 - 4OO Hz @ 0

400 - 2,000 Hz @ -6.1 d_/oct
2,000 Hz @ 0.03 gL/Hz

Composite = 12.9 g[_s Composite = 22.6 gr_

1993 NASA Aerospace Battery Workshop -820- Advanced Technologies Session



SYSTEMS, INC.

RSS ORDNANCE SHOCK Ref. Doc. 10SPC-0225 Para. 3.2.7.2.2.1

The order of testing shaft be X+, X-, Y+, Y-, Z+, Z-.

50 Hz @ 12 G's peak
50-100 Hz @ +12 dB/oct

100 Hz @ _7 C's peak
100-_000 Hz @ +6 dB/oct

_000-10000 Hz @ 1,875 G's peak

RSS WATER IMPACT SHOCK Ref. Doc. 10SPC-0225 Para. 3.2.7.2.2.2

The order of testing shall be X+, X-, Y+, Y-, Z÷, Z-.

Water Impact (1 shock per axis per mission for all axes)

Longitudinat Axis and Lateral Axes

20 Hz @ 50 C's peak

20-70 Hz @ +8 dB/oct

70-5000 Hz @ 250 C's peak

1993 NASA Aerospace Battery Workshop -821- Advanced Technologies Session
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SYSTEMS, INC.

OFI VIBRATION

The order of testing shall be Z Axis, then Y Axis, followed by the
X Axis.

The Cold Profile Unit is to be vibrated at the following levels:

RANDOM VIBRATION CRITERIA (90 seconds in each axis)

RADIAL AXIS (Z Axis) -

120 seconds

20 Hz @ 0.050 g2/Hz

20-48 Hz @ +3 dB/pct

48-750 Hz @ 0.12 gZ/Hz

750-2000 Hz @ -9 dB/oct
2000 Hz @ 0.0064 g_Hz

Composite = 11.2 grms

LONG. AND TANG. AXES (X and Y

respectively) - 90 seconds

20 Hz @ 0.02 g2/Hz

20-100 Hz @ +5 dB/oct

100-800 Hz @ 0.3 g_/Hz

800-2000 Hz @ -ii dB_oct
2000 Hz @ 0.01 g'/Hz

Composite = 17.4 grms

The Hot Profile Unit (Paragraph 4) is to be vibrated at the

following levels:

Reentry Random Vibration (90 seconds in each axis)

RADIAL AXIS (Z Axis)

20 - i00 Hz @ 0.05 g2/Hz

i00 - 200 Hz @ +6.0 _B/oct
200 - 500 Hz @ 0.2 g_Hz

500 - 2,000 Hz @ -5.0 d_/oct

2,000 Hz @ 0.02 g_Hz

Composite = 12.9 grls

LONG. AND TANG. AXES (X and Y

respectively)

20

i00

400

20 Hz @ 0.01 g2/Hz

i00 HZ @ +8.2 _B/oct
400 Hz @ 0.8 g'/Hz

2,000., @-6.1 d /oct
2,000 Hz @ 0.03 gL/Hz

Composite = 22.6 gr=

1993 NASA Aerospace Battery Workshop -823- Advanced T¢chnoloBiea Session



SYSTEMS. INC.

The order of testing shaIt be Z+, Z-, Y+, Y-, X+, X-.

OFI ORDNANCE SHOCK Ref. Doc. 10SPC-0226 Para. 3.2.7.2.2.1

50 Hz @ 12 G's peak

50-100 Hz @ +12 dB/oct
I00 Hz @ 47 G's peak
100-4000 Hz @ +6 dB/oct

4000-10000 Hz @ 1,875 G's peak

• OFI Water Impact (l shock per axis per mission for all axes)

20 Hz @ 50 C's peak

20-70 Hz @ +8 dB/oct
70-5000 Hz @ 250 G's peak

1993 NASA Aerospace BatterY Workshop -824- Advanced Technologies Session
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